A long-term lander employing a baited camera system was developed to study temporal variation in the presence of scavenging fish and invertebrates at a cold-water coral community on Galway Mound (Belgica Mound Province, NE Atlantic). The camera system was tested during two successful long-term deployments for periods of 6 and 12 months respectively. The baited system, consisting of two separate video cameras with infrared lights and a bait dispenser with 24 bait positions, recorded more than 15500 clips of 17 seconds, regularly spread over both periods. New bait, consisting of sardines in oil, was offered at regular time intervals, and attracted scavengers over the whole period of deployment, and especially the crab Chaceon affinis did still eat from it till the end of the deployments. However, the attractiveness for some scavengers, i.e. amphipods, diminished quite quickly. In addition to invertebrate scavengers, namely C. affinis, two other crab species, amphipods, a shrimp and a starfish, also 7 species of fish were recorded near the bait, of which Lepidion eques was by far the most common. Though there was no concrete evidence for seasonal patterns, the observations showed substantial temporal variation in the abundance of several species, especially the crabs C. affinis and Bathynectes maravigna and the fish Phycis blennoides. It is concluded that long-term deployments of such a baited camera system can produce novel data. For instance such a system could be employed for monitoring impacts of disturbances on the deep-sea floor (e.g. mining), as we infer that mobile scavengers will be among the first organisms to show a visible reaction to any chemically and physically (noise, vibrations) alteration of the environment similar to a mine canary.
INTRODUCTION 30
Benthic communities dominated by colonial cold-water corals (CWC) have been found worldwide 31 from depths of ~100 to more than 1000m, on continental shelves, slopes, deep-sea canyons and 32 seamounts (Davies & Guinotte 2011) . The 3D structure and complexity provided by the coral 33 framework has an important effect on the composition and abundance of the associated fauna (Buhl-34 Most observations on fish and megafauna in CWC and other deep-sea habitats come from ROV or 43 tethered camera recordings made during cruises of opportunity (Costello et al. 2005 ). There is little 44 insight in responses of higher trophic levels to intra-and interannual variation in productivity, near 45 bed particle flux and current regime as observed in NE Atlantic CWC (Duineveld et al. 2007 ) and 46 abyssal habitats (Witbaard et al. 2001 , Billett et al. 2010 ) and elsewhere (e.g. Ruhl & Smith 2004) . 47
First attempts to obtain long-term high-frequency time-series observations of deep-sea scavenging 48 demersal fish and crustaceans in the Atlantic were made by Kemp et al. (2008) who deployed a 49 benthic lander (DOBO) equipped with still camera and multiple bait release in the deep Atlantic for a 50 period of 38 days. Prior to the Kemp et al. (2008) 's study, baited deployments cameras had been 51 widely used in short term studies of abundance, species composition or behaviour of scavengers in the 52 deep sea (review King et al. 2007 ). Another application of long-term visual observations in the deep-53 sea with a relatively long history consists of monitoring the community ecology of scavengers on large 54 food falls like whale carcasses (Smith et al. 2015) . Latter studies are not so much designed to study 55 the seasonality of scavengers, but more to follow the degradations of the carcass and the changes this 56 Power & Light™ 50W LED) and a Kongsberg™ infrared light source (735nm) owned by SAMS 116 (Oban, Scotland). During the first illumination test deployment a bait was exposed and filmed for 5h 117 while illuminated with white light followed 24h later by another bait exposure of 5h illuminated with 118 IR light. In the second illumination test deployment two baits were exposed with 24h interval but both 119 exposures were filmed with white and IR lights alternatingly illuminating the scene for 15 min. This 120 was done to observe actual responses of fish to changes in light condition (Raymond & Widder 2007) . 121
The third and last short illumination test deployment was a duplication of the two former i.e. bait was 122 exposed twice and filmed with either white or IR light followed by bait exposure where the scene was 123 alternatingly illuminated by white and IR light. sec duration every hour with a 30 min delay between cameras. This second long-term deployment was 135 broken off prematurely on 8 July 2011 due to a failing acoustic releaser which caused the lander to rise 136 to the surface. The lander was safely salvaged without damage by the Irish fishing vessel Fiona K II 137 from Dingle, and after inspection it was found out that all equipment had worked properly. Though the 138 cameras still worked during retrieval, the maximum memory storage had been reached much earlier The third long-term deployment of the camera system on Galway Mound started on 4 October 2011 144 and lasted until 5 October 2012 when the lander was retrieved as scheduled. Also during this 145 deployment two cameras with IR lights were mounted on the lander programmed to record 146 alternatingly. In contrast to the second deployment each cameras recorded a video clip of 17 sec length 147 every 2h12min in order to have full coverage of the deployment period. The second camera had a 148 1h06m delay with the first camera so that the combined result would give a video clip every 1h06m. A 149 first inspection of data from the second deployment showed that a few days after first exposure the 150 bait appeared to have lost its attraction especially so for scavenging amphipods. On this basis we made 30min were recorded (equally divided over both camera's), however, in 459 instances the gap between 181 recordings caused by a software bug was 1h, in 17 instances 1h30min, and in only 3 instances 2 hours. 182
On 2293 clips (29% of the total number of clips) one or more animals were seen. Of each video clip of 183 17 s the number of individuals of each species was counted. Because the clips were quite short, the 184 chance of an animal swimming multiple times in and out of vision during one video clip was 185 consequently negligible. The counts of animal sightings were then cumulated for baited, non-baited 186 and the whole deployment period. The most common scavengers were Amphipoda (2753x, number of 187 animal sightings for the whole deployment period), but their presence was largely restricted to the first 188 2 months. The second most common scavenger was the red crab Chaceon affinis (1393x) (Fig 7D-F) , 189 followed by North-Atlantic codling Lepidion eques (796x) (Fig. 7A ) and the swimming crab 190
Bathynectes maravigna (236x). Other scavengers recorded were the shrimp Atlantopandalus 191 propinqvus (125x), the cushion starfish Porania pulvillus (61x), Euphausidae (55x), Calliostoma spec. 192 (38x), other fishes (17x) including Mora moro, Phycis blennoides (Fig. 7B) , Macrouridae, 193 Gaidropsarus cf. vulgaris and a small shark, and the carrier crab Paromola cuvieri (1x) ( shows a zigzag pattern over time with dips during non-bait period (Fig. 5A ). This pattern is even more 197 evident for the number of C. affinis sightings (Fig. 5B) . However, scavengers are also present during 198 non-bait periods, particularly the fish L. eques and the crabs B. maravigna and C. affinis. Next to the 199 bait the frame as a 3D structure seems to have also an attractiveness as a residential or hiding place for 200
animals. 201 202
Amphipoda 203
During exposure of the first bait amphipods were the first to arrive i.e. within half an hour the vial 204 opened. Peak numbers of 80 amphipods per clip were counted 5 hours after bait exposure (Fig 7F) . 205
Numbers of amphipods declined rapidly, and after 30 hours hardly any amphipods were seen (Fig.  206   6A ). During the second bait exposure more or less the same pattern was seen but numbers were lower 207 and were extended over a longer time period. A peak number (35 per clip) of amphipods was reached 208 after 28 hours. After 3.5 days hardly any amphipods were seen and numbers remained low during 209 subsequent bait exposures (Fig. 6B) . As occasional amphipods were seen during the remaining 210 deployment time, we assumed that the bait had lost its attractiveness to amphipods after 2 months. It 211 was further noticed that during the two peaks in amphipod abundance, their numbers fluctuated with 212 the current speed. During low current periods their numbers were high, while during high current 213 periods they were almost absent. This fluctuation is clearly shown in 
Chaceon affinis 217
The total number of sightings of the red crab Chaceon affinis was always higher during a bait 218 exposure than during the non-baited periods (Fig. 5B) . During the deployment, total sightings per 219 baited period of C. affinis increased from 121 during the first bait exposure to 220 during the 6th bait 220 exposure. The crabs were clearly attracted by the bait, and were frequently seen their claw sticking in 221 the bait vial, or using their longer walking legs when they could not reach the bait with their claw (Fig.  222   7F) . In contrast to amphipods all 6 bait exposures attracted red crabs. The number of C. affinis eating9 from the bait showed two peaks during the end of December 2010 (30 sightings of crabs eating, 21% 224 of total crab sightings in that period) and the end of January 2011(49 sightings of crabs eating, 23% of 225 total crab sightings in that period) (Fig. 8) . Even in the last bait exposure which lasted only 3 days a 226 red crab was seen eating from the bait. Occasionally other scavengers were seen eating from the bait, 227 viz. Atlantopandalus propinqvus during periods 7 (5x), 9 (22x) and 11 (6x)
Fishes 233
The number of fish species recorded on the video was low (6 species), almost all fish were Lepidion 234 eques, and only 2% of fish sightings consisted of other species. Though L. eques was seen a number of 235 times with its nose or chin barbel in the bait vial, it was never seen trying to reach the bait. The 236 number of sightings of L. eques increased from 22 during the first bait exposure to 161 in the non-bait 237 period 10, after which numbers decreased again. Surprisingly the number of sightings during a bait 238 exposure was invariably lower than during one of the adjoining non-bait periods and in 50% of the 239 cases lower than both adjacent non-bait periods (Fig 5B) . Though there was no clear avoidance or 240 aggressiveness between L. eques and C. affinis seen on the video clips, the higher numbers of the red 241 crab during baited periods could have influenced the numbers of L. eques negatively. We conclude 242 that L. eques is more attracted by the frame than by the bait, and although we saw different 243 individuals, this species is believed to be patrolling the area regularly. The number of clips with one or more scavengers declined with time from a maximum of 208 during 257 the first bait exposure to a minimum of 43 during bait exposure 22 (Fig. 9A) . This is in contrast with 258 the second long-term deployment where the sightings of animals during the baited periods increased in 259 the first 5 months from 132 to 283. The most common scavengers in the third deployment were 260 Amphipoda (6665 sightings), but their presence largely restricted to the first 4.5 months. The second 261 most common scavenger was the red crab Chaceon affinis (962x), followed by the swimming crab 262
Bathynectes maravigna (627x), and the North-Atlantic codling Lepidion eques (280x). Other animals 263 recorded were the Greater Forkbeard Phycis blennoides (154x), the shrimp Atlantopandalus 264
propinqvus (152x), the carrier crab Paromola cuvieri (74x), Euphausidae (57x), and other fishes 265 (123x) including Gaidropsarus cf. vulgaris (70x), Macrouridae (14x), Mora moro (3x), Neocyttus 266 helgae (1x), a ray (1x) and unidentified fish (45x, only shadow or part seen). The bait seemed still 267 attractive to at least some scavengers till the end of the experiment as indicated by crabs which were 268 still actively eating from the bait. Apart from amphipods and red crabs, P. cuvieri, B. maravigna and 269
A. propinqvus were the only other animals observed eating from the bait. 270
271

Amphipoda 272
The most abundant scavengers were amphipods (up to 1 cm). They were often seen swimming fast in 273 a straight horizontal line towards the bait at 10 to 30 cm above it, passing it by less than half a meter, 274 and noticing the odour disappeared, turning around in an instant and without any hesitation 275
disappearing into the open vial with bait. High numbers from 446 to 1231 (total numbers of sightings 276 per exposure period) were seen in the first 9 bait exposure periods, i.e. during the first 4.5 months, 277 with the exception of period 7 which had a low number of 35 amphipod sightings (Fig 9A) . The 278 absence of bait due to loss of vials 4 and 5 had no effect on the amphipod numbers. In fact, the highest 279 numbers of amphipod sightings occurred during period 4, while period 5 also had a very high number 280 of 983. After period 9 the numbers of amphipods dropped dramatically with roughly a factor 10 281 (maximum 45), and after period 17 hardly any amphipods were seen anymore (only in period 20 and 282 21 with respectively 2 and 4 amphipods). Especially during the first months amphipods were also seen 283 sitting on the O-rings of the vials that were still closed, suggesting there was some leakage of odour 284
there. This would also explain the high numbers of amphipods during period 4 and 5 when no bait was 285 available. (Fig. 9D) , with the highest 294 numbers in period 1 (72x), 5(94x) and 11(111x), indicating that there was no clear decline in the 295 sightings at least up to period 18. After that period the sightings did not reach the average number of 296 sightings per bait period (40x) anymore, with a maximum of 25x in period 23, and a minimum of 1 in 297 period 22. Striking was the high number of sightings during period 5 (no bait), and the low numbers 298 during period 9 and 10 (respectively 5x and 15x) before the maximum in period 11. Most of the times 299 only one C. affinis was seen at the bait (94%), sometimes 2 (6%), and only in three cases with 3 at or 300 near the bait. The numbers of C. affinis that were actively eating from the bait (including having a 301 claw or leg in the baited vial) did not decline clearly during the deployment (Fig. 10) . A relation 302 between the number of sightings and crabs actively eating is also not obvious (Fig. 10) . The 100% 303 eaters in period 22 is caused by the fact that only one animal was seen in that period. 304
When a new bait vial had opened the number of C. affinis sightings per day was on average higher 305 during the first 2 days than the remaining 13 days that the bait was available (Fig. 11) . Juveniles crabs 306 with a carapace width less than 5 cm were only seen in the period 11 to 14. 307
Apart from C. affinis the only other crabs seen were the large carrier crab, Paromola cuvieri, and the 308 small swimming crab Bathynectes maravigna. P. cuvieri was recorded irregularly spread over the 309 whole period, with a peak of 32 sightings in period 6 (Fig. 9C) . This large carrier crab was seen 310 actively eating from the bait, and never more than one specimen at a time. B. maravigna was quite 311 common (627 sightings) spread over the whole period, but with a clear dip during period 12 to 20 (Fig.  312   9B) . Though it was seen actively eating from the bait, most of the times it used the lander as a 313 residence, and was often hiding in the housing of the motor of the carousel. During 40 recordings 2 314 specimen were seen at the same time, but never more. 315
316
Fishes 317
The most common fish recorded were Lepidion eques (280 sightings), Phycis blennoides (154x), the 318 rockling Gaidropsaurus cf. vulgaris (67x) and Macrouridae (14x). The rockling used the motor 319 housing often as a residence, and was never really seen near the opening of the baited vial. The 320 macrourids seemed to be attracted by the amphipods near the bait, and once seen eating them (period 321 3). Lepidion eques was mostly passing by, but in 10 sightings it was directly above the bait opening 322 with 3 times poking its nose in the vial opening. Twice it attacked a B. maragvinae, and 4 times it was 323 seen eating or snapping at amphipods. The amount of sightings per bait exposure of L. eques gradually 324 dropped over time, without clear fluctuations, from a maximum of 31 in period 2, to 5 or less in 325 periods 15 to 24 (Fig. 9B) . Only once 2 specimens were seen at the same time. The forkbeard, P. 326 blennoides, was mostly seen swimming near the frame or above the carousel and seemed primarily 327 interested in the amphipods which it was seen eating in 6 clips. On only 2 occasions P. blennoides 328 showed interest in the opening of the bait vial. Mostly only one specimen of P. blennoides was seen in 329 a video clip, only twice 2 specimens and twice a specimen of L. eques together with P. blennoides 
